Nosocomial infections are major clinical threats to hospitalised patients and represent an important source of morbidity and mortality. It is necessary to develop rapid detection assays of nosocomial pathogens for better prognosis and initiation of antimicrobial therapy in patients. In this study, we present the development of molecular methods for the detection of six common nosocomial pathogens including Escherichia coli,
INTRODUCTION
Patients in the intensive care unit (ICU) are more likely to acquire nosocomial infections at a much higher rate than those in other wards in the hospital (12) . The frequency and the type of pathogens vary according to the anatomical site and the state of health of patients. This risk can be 5 to 10 times greater and is said to result from three major factors: (a) an intrinsic factors hospitals between 1998 and 1995, demonstrated that there was a significant increase in the number of ICU beds (7, 2) . These infections are a great threat in the developing countries and may be contained more effectively by having an infection prevention and control programme. For the war against nosocomial infections to be won, the whole exercise should be handled as a global project with significant inputs from developing countries (26) . ICU nosocomial rates associated with usage of medical devices in adult ICUs of three major hospitals in Malaysia were evaluated in a recent study (19) .
In 2000, the incidence of sepsis in the USA was 240.4
cases per 100,000 people with an annual increase of 8.7% than the previous year (22) . Gram-Positive bacteria are the most frequent causes of blood stream infections with 30-50% of all cases, followed by gram-negative bacteria in 25-30% (1). It is essential for the identification of pathogens in blood stream infections for better prognosis and initiation of adequate antimicrobial therapy (12, 15, 18, 20, 24) . Rapid identification of the pathogens and their resistance profile might help in the reduction in the use of broad-spectrum antimicrobials, thus switching to narrow-spectrum antibiotics. This will reduce the cost of therapy in the hospitalized patients (28) .
The standard procedure for microbial diagnostics of blood stream infections is the inoculation of blood culture bottles followed by incubation in an automated blood culture system (31, 33) . After a positive signal in the automated system (mainly within 1-2 days), the pathogen has to be identified by Gram stain and biochemical tests. This will be followed by the susceptibility determination. The existing methods of detection in microbiological laboratory will take about 2 -4 days.
Molecular medical pathology has since evolved into molecular diagnostics for the rapid and accurate identification of pathogens using DNA microarray (9), RNA-based fluorescence in situ hybridisation probes (16, 30) and PCR-assays (5, 23, 32, 17 hours.
MATERIALS AND METHODS

Culture of nosocomial bacterial pathogens
Genomic DNA Extraction
Genomic DNA was extracted from cultures using Pseudomonas aeruginosa and Acinetobacter spp. except that the lysostaphin step was excluded. The concentration of DNA was measured using a Nanophotometer (Implen, Germany).
DNA was stored at -20°C until used for PCR amplification.
Oligonucleotide Primer Selection
The target genes for the six nosocomial pathogens, their oligonucleotide primer pairs and their respective amplicon sizes are shown in Table 1 . The target genes selected for each of the organism was very specific for that genera and the primers were designed using NCBI website and were highly specific for each organism. All the primers designed were BLAST analysed before they were synthesized by Sigma Proligo, Singapore.
Conventional multiplex PCR Assay
The conventional multiplex PCR assay was carried out in two sets of three pathogens each, because the amplicon size of 
SYBR -Green Real Time PCR Assay
The iQ SYBR Green Supermix (BioRad Laboratories, Hercules, CA) was used for the multiplex real time PCR Assay.
The reaction was optimized and was carried out in 2 sets of 3 pathogens each depending on melting temperature (Tm) of 
Determination of sensitivity of the PCR assays
The sensitivity of the PCR assay was determined using serial dilutions of genomic DNA, from 2 ×10 2 to 2 × 10 6 genomic molecules. 
Investigation
RESULTS
Conventional PCR Assay
Conventional PCR was carried out as a duplex to show the different gene amplicon sizes of the six organisms ( Figure 1 ). 
E.coli uidA
SYBR Green based PCR Assay
SYBR Green Real time PCR was first done as a singleplex and each of the six genes were amplified with their respective primers in separate reaction tubes. The amplification curves and the melt peaks for individual genes are shown in Figure 3 (a & b) . Staphylococcus aureus showed a melt peak at 79.5°C, Acinetobacter spp., at 84°C, Streptococcus pneumoniae and Klebsiella pneumoniae showed a melt peak at 85°C, E.coli at 88°C and Pseudomonas aeruginosa at 92°C.
The multiplex reaction was carried out in groups of 3 organisms in 2 sets and were identified based on the melt curve analysis. As shown in Figure 4 the respective organisms were detected and further identified by the melt curves. Table 2 . The identification efficiency using real-time PCR is 93.47 %. This is based on the 46
isolates positive for eubacterial primers and out of this 43 were identified using the developed real time PCR assay. The other 3 isolates may be beyond the scope of identification using these primers as we selected only the six most common nosocomial pathogens. Conventional culture results were comparable with the PCR results ( Table 2) .
(a) (b) Figure 5 . Amplification curve and melt peak for a representative clinical isolate using eubacterial primers:
(a) Amplification chart of the representative clinical isolate that was analysed using the eubacterial primer pairs. Isolates that were positive for this alone were subjected to further multiplex analysis for genus identification. (27) .
Eventhough this is a real time PCR, it is not a multiplex 
